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Inventor: CHANG, Yen-Jen 

Cross Reference to Related Applications 
[0001] This Application claims priority to Taiwanese Patent Application No. 091121310 

filed on September 18, 2002. 

Field of Invention 

[0002] The present invention provides an emergency ejection device for use in a disc drive 

to urgently eject a tray out of the disc drive. 

Background of the Invention 
[0003] The general design of present disc drives provides users with several methods to 

insert a disc into a drive. The most popular method for disc drives is using an extendible 
tray to load a disc into the drive. The tray is slidably movably connected to the housing of 
the disc drive through tracks. Electronic control and a motor are usually used to control the 
ejection and withdrawal of a tray. When a user manipulates controls to eject a tray, the 
motor operates to move the tray to the end of the tracks. As for the drives in laptops, the 
motor operates to control the engagement status between the tray and the housing; then, a 
part of the tray is ejected out of the housing by the ejection device with springs. After that, a 
user may manually draw the tray to the end of the tracks to make the tray completely 
exposed. 

[0004] However, the disc drive with this kind of tray usually has certain common 

problems. The tray cannot be ejected out of the drive when power supply is interrupted or 
when the computer is turned off. To take the disc out of the drive, a user must reboot the 
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computer or turn on the computer again. The same condition also occurs when the computer 
is not functioning in a normal way or when it is shut down unexpectedly. 
[~0005] To deal with this problem, the present disc drives with disc trays all have an 

emergency ejection device. A typical design of an emergency ejection device is to have a 
hole on the panel of a drive. When the device comes to a situation that the tray must be 
urgently ejected, the user may use a pin to trigger the inner emergency ejection device 
through the little hole to eject the tray out of the drive. 


[0006] 


[0007] 


[0008] 


[0009] 


Summary of the Invention 

The main aspect of the subject invention provides an emergency ejection device for 
use in a disc drive. The present invention can eject a tray with a disc in it out of the drive 
urgently if the power supply is interrupted or when the disc drive cannot control the tray 


normally. 

Another aspect of the subject invention provides an emergency ejection device with 
a first bar that extends out of the panel of the disc drive. A user may eject the tray out of the 
drive by moving the first bar. 

The disc drive has a tray and a housing, and the tray is movably connected with the 
housing. The emergency ejection device includes a first bar, a second bar and a first 
protrusion. The first and the second bar are rotatably connected with the tray. One end of 
the first bar sticks out of a panel of the disc drive, with the other end of the first bar located 
touching against one end of the second bar. The second bar has a first latch which is situated 
to correspond to the first protrusion of the housing. 

When the first bar is in a first position, the first latch engages with the first 


pi 


otrusion to restrain the tray from moving out of the disc drive housing. When a user 


moves the first bar to a second position, the first bar then pushes the second bar to disengage 
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the first latch from the first protrusion. Eventually, the tray may be partially ejected out of 
the housing with the assistance of an ejection device with springs. 
[00101 The emergency ejection device further includes a sliding component connected 

with the tray. With the help of the sliding component, the first bar can stick out of the panel 
or move inside the panel. 


[0011] 


[0012] 
[0013] 
[0014] 


[0015] 


[0016] 


Brief Description of the Dra wines 

Figure 1 is a perspective view showing the emergency ejection device of the 

subject invention. 

Figure 2a shows a top view of the first bar in the first position. 

Figure 2b shows a top view of the first bar in the second position. 

Figure 3a shows a top view of another embodiment of the present invention with 
the first bar in the first position. 

Figure 3b shows a top view of another embodiment of the present invention with 

the first bar in the second position. 

Figure 4 shows an explosive view of the emergency ejection device of the subject 


invention. 


[0017] 


Figure 5 shows a top view of another embodiment of the subject invention. 


Detailed Description 

[0018] The subject invention provides an emergency ejection device for use in a disc 

drive. In a preferred embodiment, the disc drive is a thin compact disc drive, particularly 
one for use in a laptop. The disc drive may also be a typical CD-ROM drive, a CD-R drive, 
a DVD drive or any other apparatus with similar functions. 
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[0019] Figure 1 is a perspective view showing the first embodiment of the subject 

invention. A disc drive has a tray 100 and a housing 200- the tray 100 is used to hold a disc. 
The tray 100 is movably connected with housing 200. In particular, tray 100 is slidably 
connected with housing 200 via a sliding device. When the disc drive runs into power-cut or 
is not able to operate normally, and the tray 100 must be urgently ejected, the emergency 
ejection device of the subject invention can function to eject tray 100 for users to remove or 
place a disc on the tray. 

[0020] As shown in Fig. 1, the emergency ejection device includes a first bar 300, a 

second bar 400 and a first protrusion 510. The first bar 300 has a first end 301, a second end 
302 and a first supporting point 303. The first support point is a pivot 303. The first bar 300 
is rotatably connected with tray 100 via the pivot 303. The first bar 303 is made of plastic 
materials. It can also be made of metals, synthetic materials or any other materials that 
provide similar functions. 

[0021] The second bar 400 has a third end 403 and a first latch 710. The third end 403 is 

positioned corresponding to the second end 302. The third end 403 of the second bar 400 
contacts with the second end 302 of the first bar 300. The second bar 400 is rotatably 
connected with tray 100. The second bar 400 further includes a second supporting point 
405. The second supporting point 405 is a pivot 405. The second bar 400 is rotatably 
connected with tray 100 via the pivot 405. 

[0022] The second bar 400 is made of plastic materials. In other embodiments, however, 

the second bar 400 can be made of metals, synthetic materials or any other materials that 
provide similar functions. 

[0023] As shown in Fig. 1, a first protrusion 510 is formed on or connected with the 

housing 200 and engages with the first latch 710. The first protrusion 510 is a cylindrical 
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|0024] 


[0025] 


[0026] 


[0027] 


protrusion. Nevertheless, the first protrusion part may also be in the form of a latch or any 
other shape that can engage with the first latch 710. 

Please refer to Figs. 2a and 2b. The first bar 300 may rotate from the first position 
310 to the second position 320. A user may push aside the first end 301 of the first bar 300 
to move the first bar 300 between the first position 310 and the second position 320. As 
shown in Fig. 2a, when the first bar 300 is in the first position 310, the first latch 710 
engages with the first protrusion 510 to keep the tray 100 within the housing 200. 

As shown in Fig. 2b, a user rotates the first bar 300 to the second position 320 
when an emergency situation is raised such that tray 100 must be ejected. Simultaneously, 
the second end 302 of the first bar 300 pushes the third end 403 of the second bar 400 to 
disengage the first latch 710 from the first protrusion 510. The tray 100 is then released 
from housing 200, and the user can remove or place a disc on the tray 100. 

As shown in Figs. 2a and 2b, the first bar 300 is connected with one end of the 
spring 630 (the first spring), and the other end of the spring 630 is connected with tray 100. 
When the first bar 300 is in the first position 310, which is illustrated in Fig. 2a, the spring 
630 keeps relaxed. In other words, no stretching or compression force is applied thereon. 
When the first bar 300 moves to the second position 320, which is illustrated in Fig. 2b, a 
force is applied on the spring 630. The force applied on the spring 630 is a stretching force. 
In other preferred variations of the design, the force applied on the spring 630 may also be a 
compression force. After the stretch, the elastic force of spring 630 makes the first bar 300 
move back to the first position 310. 

As shown in Figs. 2a and 2b, the second bar 400 is connected with one end of the 
spring 63 1 (the second spring), and the other end of the spring 631 is connected with the tray 
100. When the first bar 300 is in the first position 310 as shown in Fig. 2a, the second bar 
400 is not pushed by the first bar 300, and the spring 631 keeps relaxed, which means no 
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stretching or compression force is applied thereon. When the first bar 300 moves to the 
second position 320 as shown in Fig. 2b, the second end 302 of the first bar pushes the third 
end 403 of the second bar, which makes the second bar 400 pushed by the first bar 300. The 
second bar 400 now leaves its original position, and a force is applied on the spring 631. 
The force applied on the spring 631 is a stretching force. However, in other preferred 
variations of the design, the force applied on the spring 631 may also be a compression one. 
After the stretch, the elastic force of spring 63 1 makes the second bar 400 move back to the 
original position. 

[0028] As shown in Figs. 2a and 2b, the disc drive further includes a disc-ejection 

mechanism 800 with a spring 810 (the third spring). One end of the disc-ejection 
mechanism 800 is connected with housing 200, and the other end is connected with tray 100. 
When tray 100 is received in the housing 200, the spring 810 is either stretched or 
compressed. As the embodiment in Fig. 2a shows, when tray 100 is entering the housing 
200, the tray 100 pushes one end of the disc-ejection mechanism 800 and makes the spring 
810 become stretched. When the first latch 710 disengages from the first protrusion 510, the 
spring 810 supplies an elastic force to eject a part of the tray 100 out of the housing 200. 

[0029] The disc drive further includes a panel 610, which is shown in Figs. 2a and 2b. The 

panel 610 is connected with the front edge of tray 100. The first end 301 of the first bar 300 
sticks out of the panel 610 to be operated by users. The panel 610 has a hole (not illustrated 
here), and the first end 301 of the first bar 300 sticks out of panel 610 through the hole. 

[0030] Figs. 3a and 3b are the perspective view of the second embodiment of the subject 

invention. Please refer to Figs. 2a and 3a. In order to prevent the first end 301 from being 
accidentally touched by a user while the disc drive is in operation, the emergency ejection 
device further includes a sliding unit 620 movably connected with tray 100. The sliding unit 
620 is slidably connected with tray 100 via a set of tracks. However, the sliding unit 620 
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may also be movably connected with tray 100 via a slot device or anything else with similar 
functions. The first bar 300 is rotatably connected with sliding unit 620 via the pivot 303. 
In the first embodiment, with the use of the sliding unit 620, first bar 300 can slide touching 
against tray 100 to make first end 301 of the first bar 300 stick out of the panel 610 as shown 
in Fig. 2a. In the second embodiment, the first end 301 may move inside the panel 610 with 
the use of the sliding unit 620, which is shown in Fig. 3a. 

[0031] When the disc drive is in operation, the sliding unit 620 makes the first end 301 of 

the first bar 300 move inside the panel 610. When the disc drive is not in operation, the 
sliding unit 620 makes first end 301 stick out of the panel 610. However, while the disc 
drive is in operation, and experiences power-cut or situations where it cannot operate 
normally; the tray 100 must then be urgently ejected. In such cases, a user may insert a pin 
into the hole of the panel 610, which will move the first end 301 and make the first bar 300 
move to the second position 320 so as to release tray 100, as shown in Fig. 3b. 

[0032] Fig. 4 is an explosive view of the emergency ejection device. The emergency 

ejection device further includes a motor 640 with a gear 650. The motor 640 is fixed on the 
tray 100. Additionally, the sliding unit 620 includes a rack 660, engaging with the gear 650. 
The motor 640 supplies power to drive the gear 650 and then drive rack 660. Therefore, the 
sliding unit 620 will slide touching against tray 100 and drive the first end 301 of the first 
bar 300 to stick out of the panel 610 or move back inside the panel 610, as shown in Fig. 2a 
or 3a. It is noticed that the application of the subject invention does not exclude other 
possible combination than that of the gear 650 and the rack 660 for driving the first end 301 
of the first bar 300 to stick out of the panel 610 or move back to the panel 610. In other 
embodiments, any combinations which function similarly may operate with the motor 640 to 
drive the first end 301 of the first bar 300. 
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[0033) 


[0034] 


As shown in Fig. 4, the sliding unit 620 includes a second latch 720, and the tray 
100 has a second protrusion 520. The second latch 720 is an elastic component. When the 
first end 301 of the first bar 300 sticks out of the panel 610, the second latch 720 is separated 
from the second protrusion 520, as shown in Fig. 2a. When the sliding unit 620 drives the 
first end 301 of the first bar 300 positioned inside the panel 610 as shown in Fig. 3a, the 
second latch 720 engages with the second protrusion 520 so that the relative positions of the 
sliding unit 620 and tray 100 remain unchanged. 

As the second embodiment shown in Fig. 3a, the sliding unit 620 is driven by the 
motor 640. After the first end 301 moves inside the panel 610, the motor 640 then ceases to 
supply the power. Nevertheless, the spring 630 that connects first bar 300 and tray 100 
generates a pulling force because the first bar 300 has changed its position. At that moment, 
the second latch 720 engages with the second protrusion 520 to resist the pulling force from 
the spring 631 and keeps the sliding unit 620 staying in the same position relative to tray 


100. 


[0035] 


[0036] 


As shown in Fig. 5, one end of the sliding unit 620 is located touching against one 


end of the second bar 400. When a user intends to eject tray 100 out of housing 200 in 
normal operation, the sliding unit 620 is driven by the motor 640 and the second bar 400 is 
moved. The first latch 720 then disengages from the first protrusion 520. At the same time, 
the aforesaid disc-ejection mechanism 800 can eject apart of tray 100 out of housing 200. 

By means of the detailed descriptions of what is presently considered to be the 
most practical and preferred embodiments of the subject invention, it is the expectation that 
the features and the gist thereof are plainly revealed. Nevertheless, these above-mentioned 
illustrations are not intended to be construed in a limiting sense. Instead, it should be well 
understood that any analogous variation and equivalent arrangement is supposed to be 
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covered within the spirit and scope to be protected and that the interpretation of the scope of 
the subject invention would therefore as much as broadly apply. 
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